A primary objective of community ecology is to understand the conditions that allow species to coexist by identifying how co-occurring species use and share space and resources. The European pine marten (Martes martes) and the stone marten (M. foina) are syntopic mustelids with similar morphology and ecology for which differential habitat use, especially differential use of resting sites, appears to be the main driver underlying their coexistence. Organisms commonly respond to their environment across a range of scales and habitat selection is a hierarchical process where each level reflects distinct behavioral processes. We performed an optimized multiple-level (i.e., selection of home range in the study area and selection of specific habitat components within the home range) and multiple-scale study of resting-site habitat selection. Each covariate was tested separately across a range of prespecified scales and then combined into a single multivariable, multiscale model. The 2 species differed significantly in their habitat selection at both levels. Stone martens selected buildings, whereas pine martens selected forest patches. However, both species avoided open areas and selected shrubs and hedges, confirming that syntopy was likely to occur with possible interactions between species. Differences in the spatial scale of resting-site selection, when both species selected the same landscape elements, might also contribute to this coexistence. Overall, stone martens showed higher interindividual variability in habitat selection than pine martens, and this variability was influenced by age and sex. Whether this variability was due to a greater behavioral and ecological plasticity of stone martens or to interactions with pine martens forcing stone martens to use suboptimal habitat remains unclear. In addition, stone martens generally avoided areas associated with high trapping pressure. However, a percentage of subadult males selected these areas, which could have serious consequences for the stone marten population.
Differential habitat selection is a widely observed phenomenon facilitating coexistence among mesocarnivores (Schoener 1974; Jaksic et al. 1981) . Several sympatric species in the family Mustelidae have developed spatial mechanisms to coexist (e.g., the long-tailed weasel, Mustela frenata, and the stoat, Mustela erminea, in Canada- St-Pierre et al. 2006) . Within this taxonomic group, the genera Martes and Mustela are considered the most likely to develop competitive relationships (Powell and Zielinski 1983) .
The European pine marten (Martes martes; hereafter, just pine marten) and the stone marten (M. foina) are the most similar sympatric carnivores in Europe taking into account phylogenetic relationships (Koepfli et al. 2008) , morphology , diet (Posluszny et al. 2007; Remonti et al. 2012) , and activity patterns (Marchesi 1989; Herr et al. 2010 ). Interspecific competition is likely to occur between these species, and some authors have argued that the pine marten could force the stone marten to restrict its habitat use (Delibes 1983; Powell and Zielinski 1983; Remonti et al. 2012) . Remonti et al. (2012) suggested that the Italian stone marten could have been displaced from some agricultural areas as a consequence of the recent expansion of the pine marten in Italy. In a 1st-order (sensu Johnson 1980) habitat selection study, Vergara et al. (2016) described an overall spatial niche segregation between the pine marten and stone marten that seems to facilitate their coexistence on the Iberian Peninsula. Hence, differential habitat use appears to be the main driver underlying coexistence of pine and stone martens.
In a previous telemetry-based study (Larroque et al. 2015b ), we documented spatial segregation of resting sites in Bresse, a fragmented rural area in France (pine martens rested almost exclusively in forest, whereas stone martens rested in the vicinity of human habitations), that could explain syntopy between these species (Larroque et al. 2015b ). Resting habitat is a critical resource for both species due to 3 main factors: thermal insulation, predator avoidance, and proximity to preferred feeding patches (Weber 1989; Lachat Feller 1993; Brainerd et al. 1995; Lindström et al. 1995; Yamaguchi et al. 2003; Zabala et al. 2007; Herr et al. 2010) . Mustelids may compete strongly for resting sites (Gough and Rushton 2000; Zhang et al. 2009 ), to such an extent that the lack of resting sites has been suggested by numerous authors as a constraint on the distribution and abundance of Martes spp. (Thompson 1991; Brainerd et al. 1995; Halliwell and Macdonald 1996; Ruggiero et al. 1998) .
Habitat selection is a hierarchical process where selection at broad levels constrains selection at finer levels (O 'Neill et al. 1989 ) and where each level reflects distinct behavioral processes (Johnson 1980) . We thus assessed habitat selection at 2 levels (2nd-and 3rd-order selection; sensu Johnson 1980) : the selection of the home ranges in the study area (2nd level) and the selection of specific habitat components within the home range (3rd level). We assumed that scales of selection vary within the different levels, resting-site selection by mustelids being a scale-dependent process (Powell 1994; Santos and Santos-Reis 2010; Schwartz et al. 2013 ). We performed a multiple-scale, resting-site habitat selection study for each level (sensu McGarigal et al. 2016 ) where each covariate was tested separately across a range of prespecified scales and then combined at their most relevant scale.
Given our previous knowledge of habitat use of both species (for a review, see Larroque et al. 2015b) , we predicted that differences in habitat selection and the spatial scale at which it occurs could explain the coexistence of these species in the Bresse area. Buildings may be selected by stone martens and avoided by pine martens, whereas roads and open areas might be avoided by both species and forest may be selected by pine martens. However, at this fine scale, it is difficult to predict the influence of other landscape variables for both species. Habitat selection can differ depending on the spatial scale at which it is examined, but also with the life stage or sex of the individual (Marchand et al. 2015; Delaney and Warner 2016) . We therefore tested for age and sex differences in habitat selection. Additionally, trapping occurred in the study area. We assumed that trap density was related negatively to marten density, i.e., areas with high trap density were more sparsely populated. However, if areas with high trap density consequently are areas with less intraspecific competition, they could be more attractive to martens than areas with low trap density. We therefore assessed the occurrence of an ecological trap, i.e., when individuals select landscape elements based on their ecological preferences (van der Meer et al. 2014; Pitman et al. 2015) , but within which there is a higher risk of death.
Materials and Methods
Study area and animal capture.-The study was conducted in Bresse, a rural region in eastern France (5°13′E, 46°27′N). The study site is a 911-km 2 highly fragmented landscape with 21% forest coverage (Fig. 1) . Forested areas and copses are linked by a heterogeneous hedgerow network (Mergey et al. 2012) . The road network is dense (0.36 km of roads/km 2 ) but mostly made up of low-traffic roads, and human density is low (44 inhabitants/km 2 ) with scattered villages and isolated farms (1% of the study area). The Bresse region is an open-air chicken farming area, where pine martens and stone martens are legally trapped and killed due to their predation on poultry (Stahl et al. 2002) .
Forty-four pine martens and 38 stone martens were livecaptured in baited box traps between December 2003 and 2007. Animals were anaesthetized by intramuscular injection of Domitor (10 mg/kg) and revived with Antisédan to ensure a quick reversal of sedation. During examination, we took several biometric measurements (body mass, body length, tail length, neck circumference, hind foot length, and baculum length for males) and visually determined the sex of each individual. We tagged each individual with a transponder (Allflex, Vitré, France) and radiocollared them before their release at their site of capture. Collars (TXH-2 from Televilt, Stockholm, Sweden, or TW-5 with a biothane collar from Biotrack Ltd, Wareham, Dorset, United Kingdom) weighed 32 g and represented < 5% of the body mass for each individual (pine martens: 1,328 ± 230 g [970-1,750]; stone martens: 1,289 ± 244 g [850-1,850]) and had a mortality sensor. Age was determined following the procedure of Ruette et al. (2015a) in the same population. We defined 3 age classes based on the biology of the species (Canivenc et al. 1981 ): juveniles were 3-6 months of age, subadults were 7-18 months of age, and adults were > 18 months old.
Radiotelemetry and selection of individuals.-Radiotracking was carried out between December 2003 and March 2009. Animals were located at least twice per week when they were resting during the day (i.e., when they were inactive more than 30 min). Whenever possible, fieldworkers approached tagged individuals using a handheld antenna and a Yaesu (Cypress, California) receiver to determine the actual resting site, which accounted for 92 of 4,528 locations (2%). In 79% (3,583 of 4,528 locations), resting sites were determined within a 50-m diameter circle. Finally, triangulation was used for 853 of 4,528 locations (19%), with an expected precision of approximately 100 m (i.e., the resting site was within a 100-m diameter circle). We excluded individuals with less than 30 days of monitoring (10 pine martens, 7 stone martens), and 1 stone marten that clearly left its home range immediately after release. Analyses were therefore performed on 34 pine martens and 30 stone martens. The mean duration of monitoring was (mean ± SD) 239 ± 191 days for pine martens (range: 30-719 days) and 194 ± 155 days for stone martens (range: 46-882 days). Individuals were homogeneously monitored over seasons and years. As resident and dispersing individuals of many species exhibit different patterns of habitat selection (e.g., Selonen and Hanski 2006) , we focused on 23 pine martens and 21 stone martens previously determined as resident individuals, i.e., individuals established in a territory and whose movements consisted only of daily exploration (Larroque et al. 2015b ). The number of locations for these resident individuals averaged 63.3 ± 51.2 locations (range: 11-215 locations; median = 41.5) per individual and covered 2.6 ± 2 seasons per individual (range: 1-8 seasons). Most were adults (11) and subadults (27) with a very small number of juveniles (6). Consequently, we pooled juveniles and subadults in a single age class for subsequent analyses.
Habitat variables.-Twelve landscape elements were mapped (Table 1) to define the habitat variables used in the habitat selection analyses. We used the European landscape database CORINE Land Cover 2006 (EEA, http://www.eea. europa.eu/publications/COR0-landcover) to define 3 classes of vegetation: forest patches, which provide extensive areas of closed-canopy cover; copses of smaller areas; and shrubs, which provide little canopy cover (Table 1 ). This database was also used to define ponds and open areas (Table 1) . Roads were mapped and classed depending on the levels of traffic (highway, regional, principal, and local roads; data from the database Route500 from the French National Institute of Geography, http://www.ign.fr; Table 1 ). Hedges and buildings were not present in the CORINE database and were added from the IGN Bd Ortho 2005 database (French National Institute of Geography). Landscape variables were rasterized using the R library raster (Hijmans 2014 ) with a 20-m resolution.
Additionally, to describe in more detail the forests and buildings that were previously shown to be the preferred habitats of pine and stone martens, respectively (Larroque et al. 2015b) , we computed the Perimeter-Area Ratio (PAR) for the forest patches and the Proximity Index (PI) for each forest and building patch using the PatchStat function of the R library SDMTools (VanDerWal et al. 2010) . PAR is calculated by dividing the perimeter of the patch by its area and represents the compactness of the patch. PI quantifies the patch isolation; the closer the index is to 0, the more the patch is isolated from its neighbors. Each 20-m pixel was thus characterized by a PAR or PI value, or both.
In Bresse, pine martens and stone martens can be legally trapped all year using box traps, foot snares, or spring traps. A survey of trapping in the study area was conducted from 2003 to 2008 (Larroque et al. 2016) . Each trapping site (n = 1,141) Table 1 .-Landscape elements used for modelling habitat selection of pine martens (Martes martes) and stone martens (M. foina) in eastern France. Several scales were defined for the 12 variables except for trapping pressure, for which extrapolation was based on 9 different numbers of neighbors k (1, 5, 10, 15, 20, 25, 30, 35, 40, noted k1-40 in the table): the distance to the element (D), the percentage in each pixel (%p), the percentage in a radius of 50 (e.g., %50), 100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650 , 700 m (noted %50-700 in the table). Additionally, we computed the Perimeter-Area Ratio (PAR) for the forest patches and the Proximity Index (PI) for each forest and building patch. was precisely located and data on the active trapping periods for each trap were collected. Trapping pressure at a given location was calculated as the yearly average of the number of nights during which traps were active, over the 5-year sampling period (90 ± 106 nights ). To derive spatially continuous values of trapping pressure over the study area and study period, the number of trapping nights for each trap was extrapolated onto a regular grid of 20-m resolution using the idw (inverse distance weight) function of the R library gstat (Pebesma 2004 ). This technique creates weights according to the distances between the extrapolated location and each of its k neighboring points for which trapping data are available. The greater the distance, the less influence traps have on the output location. Since this method is sensitive to the number of neighbors, we tested 9 different values of k (1, 5, 10, 15, 20, 25, 30, 35, 40 ; see spatialscale selection step). A trapping pressure value was then allocated to each 20-m pixel. Levels of habitat selection.-Habitat selection can be hierarchically ordered in 4 levels (Johnson 1980) . Each level of resource selection infers habitat selection by that species at a different spatial scale. We assessed habitat selection at 2 hierarchical levels (2nd and 3rd) based on marten behavior, adapted from those suggested by Johnson (1980) . To evaluate 2nd-level selection, we compared the habitat composition of individual home ranges to the habitat composition of the overall study area. Study area was defined as the area encompassing all the telemetry locations of both species with an external buffer of the maximum distance travelled by night from the resting site (2,100 m; J. Larroque, pers. obs.) . This conservative estimate avoids spurious analyses with artificially inflated test statistics when habitat composition data are drawn from a too large an area (Anderson and Raza 2010). For 3rd-level habitat selection, we compared the proportion of telemetry locations associated with each landscape variable to the habitat composition of the individual home range. We used a definition of home range slightly different from Burt (1943) since the home range was defined as the area used by an animal to meet its daily resting needs, thereby potentially excluding areas used for foraging and mating. Home range estimates were obtained using minimum convex polygons (MCP-Mohr 1947) with 95% isopleths. We used the mcp function of the adehabitatHR package (Calenge 2006 ) of the R software.
We used direct gradient ordination in the form of Outlying Mean Index (OMI) analysis (Dolédec et al. 2000) for 2nd-level habitat selection and K-select (Calenge et al. 2005 ) for 3rd-level habitat selection. For both analyses, each habitat variable defines 1 dimension in ecological space. For each animal, the strength of habitat selection was assessed using marginality, i.e., the difference between the mean environmental conditions encountered in the study area and in the home range for 2nd-level, and the mean conditions used by each individual, based directly on the locations and those encountered in the individual home range, for 3rd-level selection. OMI and K-select return a linear combination of environmental variables that maximizes the mean marginality, thus extracting the relevant element of habitat selection. As with principal component analysis, the biological meaning of the factorial axes is deduced from the loading of variables. We used the niche and kselect functions of the adehabitatHS package (Calenge 2006 ) of the R software. Significance of the marginality vector was calculated using a 10,000-fold randomization test. We performed OMI and K-select separately for the 2 species to investigate differences in the spatial scale at which habitat selection occurred.
Scales of habitat selection.-We built several data sets for each habitat variable (highways, roads, buildings, open areas, ponds, hedgerows, shrubs, copses, forest) and defined several scales for these habitat variables: the percentage of each pixel (%p), the percentage of the area in a radius of 50, 100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650, or 700 m around the location of the resting site (%50, etc.), and the distance to the considered element (D). Each pixel was thus characterized by the proportion of the element or the distance to the element.
For each landscape element, the scale at which habitat selection is the most likely to occur was selected as follows: for each scale, we performed OMI and K-select analyses with 2 variables, the considered habitat variable and a random variable (i.e., a raster of the same resolution with values randomly assigned; the same raster was used for all optimization steps). We then assessed the reliability of the various scales using the 1st eigenvalue associated with the true variable. We then selected the scale associated with the highest eigenvalue, i.e., the scale explaining most marginality. The selected scale for each habitat variable was then used in the global OMI or K-select analysis. The same procedure was used to select the spatial scale (the number of neighbors) at which trapping pressure is most likely to be selected or avoided. Last, forest PAR and PI were introduced in OMI and K-select performed on data for pine martens, and buildings PI was introduced in the OMI and K-select performed on data for stone martens. For each species-specific analysis, we projected grouping factors (sex and age classes) on the 2-dimensional factorial map to reveal the main factors structuring the interindividual variability of habitat selection. Differences in the marginality between grouping factors were assessed using nonparametrical Wilcoxon tests (wilcox.test function of the R stats package).
results
Selecting spatial scale for species-specific habitat selection.-Eigenvalues ranged from 51.1% to 99.7% and the scale selected (Table 2) was not constant across levels (2nd-and 3rd-order selection), or across species. However, percentage in the pixel (%p) was the most-selected scale, followed by the distance (D) to the variable (Table 2) . For the trapping pressure extrapolation, the highest eigenvalue was obtained with k = 5 neighbors. Each habitat variable was then introduced at its selected scale in the following OMI and K-select analyses.
Second-level habitat selection.-For pine martens, the first 2 axes of the OMI ( Fig. 2A) retained most of the variability (81.23%, axis 1 = 71.63%, axis 2 = 9.60%). The global marginality was significant (10,000 permutations, P < 0.001), and showed little variability (20.00 ± 5.38 [13.26, 31.68]), signifying that all individuals selected their habitat similarly. When use was compared to availability within the study area, pine martens clearly selected forest patches as resting sites at a fine scale (%p; Table 2 ) with a high PAR (more complex patches), and avoided open areas at a fine scale (%p; Table 2 ) and, to a lesser extent, highly trapped areas ( Fig. 2A) . They also selected their resting sites far from buildings and local roads (Table 2 ; Fig. 2A ). Although axis 2 explained only 9.60% of the total variability, 2 groups of individuals can be distinguished: 1 selecting copses at a large scale (%700) and avoiding hedges and buildings at the same scale (D ; Table 2 ), shrubs at a fine scale (%p), and regional roads at a large scale (%500; Table 2); and a 2nd group showing the opposite behavior. When we projected age and sex onto the factorial map (Supplementary Data SD1), no difference was detected for age (W = 20, P = 0.067) or sex (W = 72, P = 0.466).
For stone martens, the first 2 axes of the OMI (Fig. 2B ) retained most of the variability (94.02%, axis 1 = 88.58%, axis 2 = 5.44%). The global marginality was significant (10,000 permutations, P < 0.001) and highly variable between individuals (60. 79 ± 52.48 [4.14, 184.473] ), signifying that individuals showed various habitat selection patterns. Globally, stone martens showed a preference for human buildings at a fine scale (%p; Table 2 ). To a lesser extent, 2 groups of individuals showing different behaviors can be distinguished along axis 2: 1 group selecting buildings with a high PI (buildings close to each other in the trapped area and near principal roads), and avoiding forest, hedges at a small scale (%100) and shrubs at a large scale (%600; Table 2); and a 2nd group that did the opposite. We projected age and sex onto the factorial map (Supplementary Data SD1). Marginality between adults and subadults differed (W = 84, P = 0.001) with adults (n = 6) showing a stronger selection of buildings than subadults (n = 15). No significant difference was detected between sexes (W = 30, P = 0.172). Selection of buildings was so strong in stone martens that all the other variables were plotted onto the factorial map in a reduced space (Fig. 2B) . For a better description of the selection pattern, we performed 2 additional OMI analyses: the first using only locations in buildings, and the second keeping only locations outside buildings. By excluding some locations, we excluded some individuals who did not have locations in buildings (first OMI) or who had all their locations in buildings (2nd OMI), reducing the sample size to 17 and 9 individuals for the 1st and 2nd additional OMI, respectively. Interestingly, only some subadult males had all their locations out of buildings. The first 2 axes of the first OMI (Fig. 2C) retained most of the variability (73.32%, axis 1 = 45.06%, axis 2 = 28.26%). Global marginality (13.15 ± 6.85 [3.14, 24.01]) was significant (10,000 permutations, P < 0.001) and did not differ by age (W = 40, P = 0.525) or sex (W = 44, P = 0.417; Supplementary Data SD1). A group of stone martens selected resting sites in buildings close to hedges (%100), resting sites with shrubs in a large radius (%600), and avoided open areas (%p; Table 2 ). Another group of individuals selected buildings close to each other (with high PI), in highly trapped areas, and near to principal roads, while avoiding forest ( Table 2 ). The first 2 axes of the 2nd OMI (Fig. 2D) retained most of the variability (79.18%, axis 1 = 62.36%, axis 2 = 16.82%). Global marginality (8.92 ± 4.79 [4.02, 19 .84]) was significant (10,000 permutations, P < 0.001). As only subadult males were included, age or sex differences were not tested. Across the study area, resting sites located outside buildings were selected far from open areas (%p), principal roads, and hedges (%100), and close to shrubs (%600) and forest (Table 2) .
Third-level habitat selection.-For pine martens, the first 2 axes of the K-select analysis (Fig. 3A) retained most of the variability (88.64%, axis 1 = 78.93%, axis 2 = 9.71%). The global marginality was significant (10,000 permutations, P < 0.001) and variable between individuals (5.19 ± 4.09 [0.04, 12.39]), signifying that the patterns of habitat selection differed between individuals. Some individuals, projected near the center, showed no habitat selection in their home range. For the OMI, when looking for resting site in a home range, pine martens avoided open areas and highly selected forest at the finest scale (%p; Table 2 ). This selection seemed to be based also on the PAR, with individuals selecting patches with a high PAR index. Three individuals selected shrubs and avoided buildings and hedges (Table 2) . We projected age and sex onto the factorial map (Supplementary Data SD2) but no difference was detected for age (W = 31, P = 0.325) or sex (W = 71, P = 0.506).
For stone martens, the first 2 axes of the K-select analysis (Fig. 3B) retained most of the variability (98.88%, axis 1 = 91.52%, axis 2 = 7.36%). The global marginality was significant (10,000 permutations, P < 0.001) and highly variable among individuals (32.03 ± 38.84 [0, 121.46]), with some individuals showing no habitat selection while others strongly selected their environment. Stone martens clearly selected buildings at a fine scale (%p; Table 2 ). PI was the only other well-projected variable on the 2nd axis; individuals were Table 2 .-Results of the 2nd-level (OMI) and 3rd-level (K-select) habitat selection scale optimization for pine marten only (PM; Martes martes) and stone marten only (SM; M. foina) in eastern France. Several scales were defined for the 12 variables except for trapping pressure, for which extrapolation was based on 9 different numbers of neighbors k (1, 5, 10, 15, 20, 25, 30, 35, 40) : the distance to the element (D), the percentage in each pixel (%p), the percentage in a radius of 50 (e.g., %50), 100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650, 700 clearly differentiated according to their selection of patches with buildings close to each other or not. We projected age and sex onto the factorial map (Supplementary Data SD2) and no significant difference was detected for age (W = 69, P = 0.066) or sex (W = 58, P = 0.535).
As for the OMI analysis, we performed 2 additional K-select analyses (1 with only locations in buildings, 1 with only locations outside buildings) to more accurately describe the pattern of habitat selection. The first 2 axes of the first K-select (Fig. 3C) retained most of the variability (83.59%, axis 1 = 73.52%, axis 2 = 10.07%). Global marginality (4. 69 ± 8.46 [0, 28.26] ) was significant (10,000 permutations, P = 0.001) and did not differ by age (W = 48, P = 0.149) or sex (W = 51, P = 0.133) (Supplementary Data SD2). Stone martens selected their resting sites in buildings according to a PI gradient, with some individuals selecting buildings close to each other. Other The mean of the habitat conditions used by an individual is represented by a circle for PM and a triangle for SM; their location represents the deviation in habitat use from the mean habitat availability. Thus, the farther a point is from the origin, the more habitat variables an individual selects. The centroid of all individuals is indicated by the text boxes (PM for pine martens, SM for stone martens). The gray area depicts the 95% minimum convex polygon of the projection of habitat used by all individuals of the species. The vectors depict the scores of the environmental variables along the 2 axes and the origin of the coordinate system represents the mean of the habitat conditions available to all individuals. Variables in gray were neither selected nor avoided and their original position on the biplot is depicted by an asterisk (*). The amount of variance explained by each axis is given as a percentage, the inset bar plots show the contribution of each axis to the overall variability. OMI, Outlying Mean Index; PAR, Perimeter-Area Ratio; PI, Proximity Index. individuals seemed to select buildings with nearby copses (%600), hedges (%400), and forest (%550), and far from open areas ( Table 2 ). The first 2 axes of the 2nd K-select (Fig. 3D) retained most of the variability (74.93%, axis 1 = 56.64%, axis 2 = 18.29%). Global marginality (0.67 ± 0.85 [0.01, 2.72]) was not significant (10,000 permutations, P = 0.108) and only subadult males were included. One group of individuals selected resting sites close to open areas (%550) and another close to forest (%550; Table 2 ) and in the trapped area.
discussion
Not surprisingly, our findings agreed with research on the general habitat preferences of stone martens and pine martens, but also revealed scale effects on the general pattern of habitat selection.
Species differentiation.-Stone martens and pine martens differed in their habitat selection both at the 2nd and 3rd levels. As expected, buildings and forest seemed to be the main drivers of this differentiation. These results confirmed the generally Fig. 3. -Biplots of the K-select performed on A) pine martens (PM; Martes martes), B) stone martens (SM; M. foina), C) stone martens, keeping individuals with locations only in buildings, and D) stone martens, keeping individuals with locations only outside buildings. The mean of the habitat conditions used by an individual is represented by a circle for PM and a triangle for SM; their location represents the deviation in habitat use from the mean habitat availability. Thus, the farther a point is from the origin, the more habitat variables an individual selects. The centroid of all individuals is indicated by the text boxes (PM for pine martens, SM for stone martens). The gray area depicts the 95% minimum convex polygon of the projection of habitat used by all individuals of the species. The vectors depict the scores of the environmental variables along the 2 axes and the origin of the coordinate system represents the normalized mean of the habitat conditions available in each home range or core area. Variables in gray were neither selected nor avoided and their original position on the biplot is depicted by an asterisk (*). The amount of variance explained by each axis is given as a percentage, the inset bar-plots show the contribution of each axis to the overall variability. PAR, Perimeter-Area Ratio; PI, Proximity Index.
observed pattern that when syntopic, stone martens are more frequently associated with rural and suburban areas, whereas pine martens occupy forested areas (Delibes 1983; Remonti et al. 2012) . While there was a global differentiation, both species also showed selection for the same habitat elements when selecting the location of the home range in the study area and the resting sites in the home range. Both species shared a common avoidance of open areas, stone martens to a lesser extent than pine martens at the 3rd level, and a percentage of individuals of both species selected shrubs and hedges. Stone martens and pine martens are described as the most similar sympatric carnivores in Europe. Here, we demonstrated that the differentiation in habitat selection is not absolute between species, confirming that syntopy is likely to occur (as previously shown in Kruger 1990) with possible species interactions in elements selected by both species, such as shrubs and hedges. However, the major differentiation in habitat selection might be a factor that facilitates coexistence by limiting the competitive interactions between these 2 similar species.
Throughout its range, the stone marten is considered to be a habitat generalist due to its ability to exploit a wide variety of habitats, such as oak forests in Russia (Novikov 1962) , rocky areas in Spain (Delibes 1983) , human-dominated areas in France (Michelat et al. 2001) , and big cities in Luxembourg (Herr et al. 2009 ). In Bresse, at the 2nd and 3rd levels, stone martens showed a greater interindividual variability in habitat selection, with some individuals selecting forest and shrubs while others showed an exclusive selection for buildings. While home ranges of stone martens were not located randomly in the study area and landscape elements were not randomly selected in the home range, stone martens showed a larger spatial niche than pine martens. Whether this variability was due to greater behavioral and ecological plasticity or due to interspecific interactions with pine martens forcing stone martens to use suboptimal areas and to use a wider variety of landscape elements remains unclear and difficult to assess with current data.
Scale differences and key elements.-For each species, we found few differences in the main elements selected, and the scale at which they were selected between the 2nd and the 3rd levels of habitat selection. These results suggest that both selection of the home range in the study area and the selection of the resting sites in the home range were influenced by the same factors. However, differences occurred between stone martens and pine martens in both the elements and scales selected.
Buildings seemed to be the main structuring factor for stone martens, with a group of individuals selecting buildings in close proximity (high PI) and another selecting isolated buildings (low PI). This difference in PI could be explained by the association of buildings with other landscape elements, demonstrated by the analysis that considered locations only in buildings. However, at a large scale, stone martens also showed a low selection of forest.
Pine martens preferred forest at a fine scale, both in the study area and in the home range, and avoided buildings at a large scale. All individuals selected forest patches with a high PAR (less compact patches with more edges) but the PI did not seem to influence the selection, suggesting that edge density was more important than the proximity of patches. It appears, therefore, that the pine marten is not only able to tolerate forest fragmentation as suggested by recent studies (Caryl et al. 2012; Larroque et al. 2015a ), but might select such areas, possibly due to higher food density in the edges.
For both species, roads were mostly neither selected nor avoided at any level, with the exception of a weak avoidance of regional roads for pine martens and of principal roads for stone martens at the 2nd level. This was surprising given the known negative impacts of roads on wildlife (van der Ree et al. 2015) , especially for medium-sized carnivores (Benítez-López et al. 2010; Rytwinski and Fahrig 2012) , and the mortality induced by roads in the study area ). However, carnivores can use roads as home range boundaries (Riley et al. 2006) . Ascensão et al. (2014) showed that stone martens were able to maintain home ranges that overlapped highways and highlighted the high variability in the behavioral response to highways. Traffic volume at our study area may have been below a threshold level of intensity beyond which a road avoidance response could be detected, as evidenced in England for badgers (Clarke et al. 1998) .
Open areas were avoided by both species, but by stone martens to a lesser extent than by pine martens. Open areas therefore appear to be unsuitable for resting; however, both species have been described as using open areas during nocturnal activity (Pereboom et al. 2008; Zabala et al. 2009 ).
Concerning vegetation cover, shrubs and hedges were selected by individuals of both species, but at different scales for each species. Additionally, copses also were selected by both species, but at different levels, pine martens selecting copses at the 2nd level only and stone martens at the 3rd level. Our results confirmed several studies (Pereboom et al. 2008; Caryl et al. 2012 ) that showed that the pine marten is not the forest-specialist species formerly described, and confirmed the behavioral plasticity previously described for the stone marten. Selection of shrubs, hedges, or copses has already been described in other mustelids (MacDonald et al. 2004; Zabala et al. 2007 ) and for pine martens (Pereboom et al. 2008; Caryl et al. 2012 ) and stone martens (Rondinini and Boitani 2002; Santos and Santos-Reis 2010) . These landscape elements might be exploited due to a higher abundance of potential prey, especially birds (Vickery et al. 2002) , small rodents (Tattersall et al. 2002) , and invertebrates (Frank 1997 ), compared to the surrounding agricultural matrix. They may also serve as movement corridors, providing more effective and less costly movement between disconnected patches of preferred habitats (Dunning et al. 1992) or due to the cover they provide (Zabala et al. 2007 ).
This common selection of some landscape elements means that spatial niches of these species could overlap, but scale and level differences in habitat selection might contribute to reduce the actual niche overlap and therefore to the coexistence of these species.
Age and sex variations.-We found minor differences in habitat selection among the demographic groups only in stone martens at the 2nd level. However, we noticed that variability was greater among subadults than among adults, and that variability was greater among males than among females in both species at both levels (Supplementary Data SD1 and SD2) . Differences between age groups or between sexes in selection of habitat types can occur when there are differences in the net gain for the different demographic groups, e.g., related to risk perception (Miquelle et al. 1992) or energetic requirements (Main 2008) . Males are more likely to take greater risks than females in polygynous and dimorphic species (Trivers 1985) , and therefore may show a greater variability in their habitat selection. This result also is consistent with the intrasexual territoriality described for both species (Balharry 1993; Herr et al. 2010) . In general, females are thought to make home range choices based on access to resources such as resting sites, prey resources, and perceived predation risk, whereas males prioritize access to females. Hence, females with young are likely to be most sensitive to risk and therefore show less variability than males in their selection. Males, by overlapping the home range of several females to maximize their reproductive success, encounter a variety of landscapes and could benefit from greater plasticity in their selection.
Further, territorial breeding adults are expected to monopolize the best habitat patches in the landscape ("ideal despotic distribution"-Fretwell and Lucas 1969) and can force subadults into suboptimal habitats (Palomares et al. 2000) . The tendency for subadult males to concentrate in less-suitable habitats on the periphery of adult range limits due to direct competition with adult males has been observed in carnivores (Smith 1993; Morrison et al. 2015) . Subadults are more likely, therefore, to show greater plasticity in their selection than well-established adults.
Human-induced ecological trap.-In the Bresse region, trapping could have important demographic consequences for martens , and trapping pressure could generate an ecological trap. Such traps occur when habitat selection becomes decoupled from habitat quality, so that an animal preferentially chooses a habitat that reduces its own fitness relative to what it would have been in other available habitats (Schlaepfer et al. 2002; Patten and Kelly 2010) . We assumed that trapped areas were less densely populated because of the mortality induced by trapping, and were therefore potentially more attractive because of the open territories available. Our results showed that areas associated with high trapping pressure were avoided by pine martens, and therefore not likely to generate an ecological trap. However, some subadult male stone martens selected these areas, which could have severe effects on stone marten populations (Robinson et al. 2008 ). This differential impact of the trapping on the 2 species might be related to the trap locations. French laws in the study area allow the trapping of martens within a radius of 250 m of any building. Trapping pressure might therefore be highest in proximity to buildings, the preferred habitat of stone martens. To evaluate any risk of extirpation to stone marten populations, however, studies including estimations of population densities and dynamics are required.
In the context of habitat restoration or preservation, multispecies frameworks are often described as more efficient than single-species strategies at protecting biodiversity and entire communities (Early and Thomas 2007; Schwenk and Donovan 2011) . However, a multispecies strategy could be less effective for a particular species than a strategy designed specifically for it. Even if both marten species might benefit from an increase in densities of hedges and shrubs, conservation effort devoted to habitat restoration or preservation must be species-specific despite the close ecology of these species. Protection of pine martens will mostly involve the conservation of compact forest patches, whereas protection of stone martens will require preservation of the rural human buildings and a decrease of the trapping pressure close to this habitat.
Our multiscale optimization improved our interpretation of habitat selection and our understanding of the coexistence of these species. Stone martens and pine martens showed segregation of their spatial niches at both the 2nd and 3rd levels in the Bresse region. Further studies are needed to explore whether this segregation is due to habitat preferences of stone martens or to interspecific interactions with pine martens. Behavioral plasticity of stone martens may facilitate their coexistence with pine martens, but differences in the spatial scale of selection, although both species selected the same landscape elements, might also contribute to this coexistence. These results underline the need for multiscale modeling in habitat selection studies. literature cited anderSon, R. P., and A. raza. 2010. The effect of the extent of the study region on GIS models of species geographic distributions and estimates of niche evolution: preliminary tests with montane
